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ABSTRACT Supramolecular complexes consisting of fullerenes bonded to bipyridines FlRST STEP1’2’3’4' — 5/~ \2 ‘C"“ POTENTIAL INTERFERENCE WITH SYNTHESIS
coordinated with transition metal atoms can absorb a photon of light, causing an electron in the ° G \ / S——— \ /7 \ S Initial attempts to 2,2-
N o 58°C. T ARG N—7

5-ethyr opargylol-5-ethynyltr

fullerene to transition to a higher energy level. The excited electron transfers through the bipyridine ‘CH, bipyridine (Step 2) produced a black, sticky, tar like substance. While traces of the
to the coordinated metal atom and then out of the complex. These complexes are useful in charge desired product were detected in the reaction mixture, the product could not be separated
transfer applications, such as solar cells, light emitting diodes (LEDs) and molecular wires. These Hoapemepine from the tar substance. Several potential causes of the tar substance were considered,
complexes are typically symmetrical, with one fullerene on each side of the bipyridine. Fullerenes 1R specirum of product _andrflhe methodology "‘éas efv(lelntuaHy changed to eliminate the problem. Each potential
are insoluble in most solvents. Thus, in situations where the complex must function in solution, it is 500 Mz, clorolorm g intartersncelislexaminediasiicliowsy

anticipated that asymmetric complexes containing only one fullerene bonded to one side of the
bipyridine are necessary to allow the complex to dissolve in solution. Asymmetric complexes,
however, are more difficult to synthesize than symmetric complexes. This research concerns the
synthesis of asymmetric fullerene bipyridine transition metal complexes.

1. Palladium catalyst decomposition and 2° vs. 3° amine

Step 2 was initially performed using a secondary amine (n-
propylamine) as the Lewis Base. Secondary amines have been

known to cause of palladium / tript ine
catalysts (bis and tetrakis) under certain conditions, and tertiary Y
amines have been used as the Lewis Base instead to prevent |
the decomposition.5 A series of control reactions using n- '
propylamine and Pd(PPh,),Cl, produced a black POWder, meroyamne  wonyimie
indicating possible decomposition of the catalyst. Triethylamine

was substituted for n-propylamine in Step 2 and the tar

substance was no longer present in the reaction mixture.

PURPOSE The purpose of this research is to develop a five step process to synthesize 5-
ethyne-5"-ethynyl(2,5)dimethoxybenzyl-2,2"-bipyridine 8. The first step uses the readily available

starting material 2,5-dibromopyridine 2 to form 5,5-dibromo-2,2"-bipyridine 3. In the second step, the Yo
5-bromine of 3 is substituted with an ethynyl dimethylpropargy! alcohol group and the 5'-bromine of 3 500 Mz, cioroforn-d

is substituted with an ethynyl trimethylsilyl group to form 5-ethynyldimethylpropargylol-5'-
ethynyltrimethylsilane-2,2™-bipyridine 4. In the third step, the trimethylsilyl group is removed from the

ethyne group of 4 to form 5-etnynylpropargylol-5'-ethyne-2,2"-bipyridine 5. In the fourth step, the

hydrogen on the 5'-ethyne group of 5 is substituted with a dimethoxy benzene capping group 6 to

form 5-etnynylpropargylol-5-ethynyl(2,5)methoxybenzyl-2,2"-bipyridine 7. In the fifth step, the

dimethylpropargy! alcohol group of 7 is removed to form 5-etnyne-5-ethynyl(2,5)methoxybenzyl-2,2’-

bipyridine 8. Future research will be conducted to substitute the hydrogen of the 5-ethyne group of

8 to a previously prepared substituted fullerene using the Sonogashira coupling reaction to form an e
asymmetric fullerene bipyridine macromolecule, which will then be coordinated to a transition metal |
to form the asymmetric fullerene bipyridine transition metal complex 1. e e

TEST METHODOLOGY FOR SECOND STEPS:
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The acetylene chains of homocoupled substituted acetylenes were
considered as potential causes of the tar substance. Micro syringes were
R used to add the substituted acetylene reagents to the reaction in an
attempt to reduce the amount of excess reagent available for

5 He—d o I | homocoupling, and the tar substance no longer present in the reaction
mixture.
3. Hydrodenitrogenation of pyridine
Hydrodenotrigenation is a process where a proton is added to
the nitrogen in pyridine causing the pyridine ring to cleave and
form an alkyl chain under certain reaction conditions.® This
process is commonly used to remove nitrogen from petroleum
/ feedstocks.
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The possibility of cleaved bipyridines forming complex alkyl
— — chains was considered as a potential cause of the tar
substance, but literature research indicated® that the reaction
Bij \ / \ / By - - conditions used in Step 2 were not sufficient to cause
K \ e cl ~50°C,adstona 55 .
55sbromo 22 spyrdne S aydmaiyroparoyosS:ymyinetyslane 2.2 bpyidine
The second step has not progressed sufficiently to provide
suitable NMR results
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hydrodenotrigenation.
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